Natural Syntax is a developing deductive theory, a branch of Naturalness Theory. The naturalness judgements are couched in naturalness scales, which follow from the basic parameters (or "axioms") listed at the beginning of the paper. The predictions of the theory are calculated in what are known as deductions, whose chief components are a pair of naturalness scales and the rules governing the alignment of corresponding naturalness values. Parallel and chiastic alignments are distinguished, in complementary distribution. Here almost only chiastic alignment is utilized, this being mandatory in derivations limited to unnatural environments. (This paper deals with relative clauses, which are dependent clauses, an area of low naturalness in Natural Syntax.)
Natural Syntax is a (developing) deductive linguistic theory that determines the presuppositions on the background of which a (morpho)syntactic state of affairs can be made predictable, and thus synchronically explained. The two basic kinds of presuppositions are what are known as naturalness scales and the rules of alignment among corresponding values of any two scales. Every (morpho)syntactic state of affairs is represented by two comparable variants. Natural Syntax contains no generative component.
I begin by listing the criteria with which Natural Syntax substantiates naturalness scales:
(a)
The parameter of favourable for the speaker and of favourable for the hearer.
What is favourable for the speaker is more natural, the speaker being the centre of communication. Expressed in a scale: >nat (favourable for the speaker, favourable for the hearer). This view of naturalness is commonplace in linguistics (Havers 1931: 171) , under the names of tendency to economize (utilized first of all by the speaker) and tendency to be accurate (mainly in the hearer's interest).
(b)
The principle of least effort (Havers 1931: 171) . What conforms better to this principle is more natural for the speaker. What is cognitively simple (for the speaker) is easy to produce, easy to retrieve from memory, etc.
(c) Prototypicality. What is nearer to the prototype is more natural for the hearer. The speaker favours non-prototypicality.
(d) Degree of integration into the clause. What is better integrated into its clause is more natural for the speaker.
(e) Frequency. What is more frequent tokenwise is more natural for the speaker. What is cognitively simpler (for the speaker) is used more. (However, the reverse does not obtain: what is natural for the speaker is not necessarily more frequent.) (f) Small vs. large class. The use of (a unit pertaining to) a small class is more natural for the speaker than the use of (a unit pertaining to) a large class.
(g)
The process criterion. Any process is natural; only movement requires special comment. Given a construction, movement of a unit to the left is more natural for the speaker than movement of a unit to the right. (Movement to the left is more natural than non-movement; movement to the right is less natural than non-movement.) 4 (h) Acceptable vs. non-acceptable use. What is acceptable is more natural for the speaker than what is not acceptable. The very reason for the acceptability of a syntactic unit is its greater naturalness for the speaker with respect to any corresponding non-acceptable unit.
(i)
What is more widespread in the languages of the world is more natural for the speaker (the typological criterion). What is cognitively simpler (for the speaker) is realized in more languages.
The basic format of our naturalness scales is >nat (A, B), where A is favourable for the speaker and B is favourable for the hearer. A and B are the "values" of the scale. Two expanded scales are allowed, viz. >nat (A + B, B) and >nat (A, A + B); they are valid if the corresponding scale of the format >nat (A, B) is valid. Exemplification below. The above criteria of naturalness (henceforth, axioms) are utilized to support our naturalness scales. Normally it suffices to substantiate any scale with one criterion that backs up either value A or value B of the scale; the non-supported value is allotted the only remaining position in the scale. Of course, a scale may be supported with more than one criterion. Any clash among the criteria applied to a scale is to be handled with constraints on the combinations of criteria. So far only a few constraints have been formulated; I have not yet encountered much useable crucial language data.
The naturalness scales are an essential part of what are known as deductions, in which Natural Syntax expresses its predictions about the state of affairs in language data. An example of a deduction:
English. The numerical indication of frequency normally consists of a cardinal number followed by the word times (e.g., four times), except that there are one-word expressions available for the lowest numbers: once, twice, and archaic thrice (Collins Cobuild 1990: 270-271) . 4 Regarding the axiom that movement is more natural than non-movement, I can refer to the mechanisms of generative syntax, in which there is considerably more movement to the left than non-movement within clauses and other structures. This has been adapted in Natural Syntax as >nat (+, −) / movement to the left. By way of example, note that the inversion of the subject and the finite verb is, technically speaking, the movement of the finite verb over the subject to the left. 5 Regarding the axiom of acceptability, this is necessary for predictions such as the following: In whose car? is acceptable, whereas Whose car in? is not acceptable. The axiom of acceptability is not just a special case of the axiom of frequency. Some crucial cases show that acceptability cannot be equated with low token frequency. As for rarity or unacceptability being favourable for the hearer, consider the following. Suppose a written text contains flower where flour would be expected. Clearly flower meaning 'flour' is not acceptable. However, the reader is startled when he encounters flower 'flour'. In this sense flower 'flour' is "favourable" for the reader. There is no comparable effect on the writer of such a text.
The two variants: the type once and the type four times. This deduction maintains that the state of affairs cannot be the reverse; i.e., that numerals above two (or three) would be one-word formations and that the numerals under three (or four) would be two-word formations. All predictions of our Natural Syntax are restricted to such modest claims about the unlikelihood of the reverse situation. In every deduction the rules of alignment play a prominent role; compare item 2 in the above deduction. The alignment rules regulate the combinations of corresponding values of the two naturalness scales mentioned in the deduction. The alignment can be parallel or chiastic. Suppose that the two scales are >nat (A, B) and >nat (C, D). Parallel alignment pairs value A with value C, and value B with value D. Chiastic alignment pairs A with D, and B with C.
A paramount question is when the alignment is parallel and when chiastic. 7 Parallel alignment is the default case. Chiastic alignment is necessary whenever a given deduction is limited to the language data obtaining within an "extremely unnatural" environment. This is defined as value B of the scale >nat (A, B), provided the scale cannot be extended to the right; i.e., if there is no such value that would be even less natural than value B.
An example. In the scale >nat (main, dependent) / clause, the value "dependent clause" is an extremely unnatural environment because the scale cannot be extended to the right. This means: all deductions whose language data lie within the environment "dependent clause" require the implementation of chiastic alignment.
Chiastic alignment is prohibited when a naturalness scale is substantiated with an axiom. If, however, an axiom is engaged as one of the scales in a deduction, it obeys the usual distribution of the alignment rules.
In this paper, Natural Syntax is illustrated with aspects of English relative clauses. The exemplification is as simple and uncontroversial as possible. The language material and description has mostly been taken from Huddleston and Pullum (2002) .
An important issue to be settled in order to improve the reliability of the ensuing deductions is the choice between parallel and chiastic alignment rules. Here are some details:
In my past work, counterexamples have quite often emerged and have contributed decisively to the present state of the theory. Wissenschaftsgeschichtlich, the alignment process has a parallel in markedness theory, in which Henning Andersen proposed (in the late 1960s and early 1970s) the alignment of an unmarked value with a corresponding unmarked value, and of a marked value with a corresponding marked value. Henning Andersen applied this idea in phonology. Its use in syntax is an original contribution of Natural Syntax. 7 Regarding the basis for the parallel/chiastic distinction, this distinction has a counterpart in the distinction between markedness and well-known markedness reversal. However, the formalization of this distinction within Natural Syntax may have led to a distortion of the basic idea, and therefore I do not insist on such parallelism.
Although some readers may have the impression that the alignment type and the axiom in question were sometimes chosen to obtain the correct result (rather than on any principled basis), the alignment type has always been selected in accordance with strict principles. It is not my aim at all to obtain "correct" results. My aim is to see whether the strict implementation of alignment type produces counterexamples to the claims of Natural Syntax. Throughout my work I have looked forward to counterexamples, at the same time remaining fully conscious of the fact that at any stage the theory of Natural Syntax is still incomplete. (How could it be otherwise given the fact that we are dealing with a deductive theory?) Regarding the choice of the axioms, I assume (for the time being) that any of the axioms can be used to support a given naturalness scale. Some axioms are of course better suited (content-wise) than others to support a given scale. However, it is not the case (except by inadvertence) that a particular axiom is not utilized because, when applied, it would fail to guarantee the correct result.
Relative clauses are (finite or non-finite) dependent clauses; the latter demarcate an extremely unnatural environment and thus require chiastic alignment.
(ii) Sometimes the language material encompasses the antecedent in addition to a relative clause; in such cases, the deduction cannot be said to be fully limited to dependent clauses, and so (default) parallel alignment applies.
(iii) Given the validity of the scale >nat (that/∅, wh relative) / introducing a relative clause, the wh relative forms an extremely unnatural environment; deductions restricted to wh relatives (and relative wh phrases) implement chiastic alignment.
(iv) Given the validity of the scale >nat (informal, formal) / language, the formal language defines an extremely unnatural environment; the deductions restricted to the formal language implement chiastic alignment. The naturalness scales mentioned in this paragraph are substantiated below.
The following subject matter is divided into 42 deductions. The paper ends with a conclusion.
(1) English. 8 Most relative clauses are finite, and some are non-finite (Huddleston & Pullum 2002: 1033).
The two variants: finite and non-finite relative clauses. The deduction proceeds in the extremely unnatural environment "dependent clause". The antecedent of the relative clause is not involved.
1. The assumptions of Natural Syntax:
1.1. >nat (−, +) / finite dependent clause I.e., a non-finite dependent clause is more natural than a finite dependent clause. -On the average, non-finite clauses express their subject much less frequently than finite clauses. According to the criterion of least effort, item (b) in the list of axioms. 3. The consequences:
If a language distinguishes, within relative clauses, between integrated and supplementary clauses such that one option allows more kinds of antecedents and the other option allows fewer kinds of antecedents, then it is integrated clauses that tend to allow fewer kinds of antecedents and it is supplementary clauses that tend to allow more kinds of antecedents. Q.E.D. (The reverse situation is not expected.) (3) English. When the integrated relative clause is introduced by ∅ or by that, the latter is obligatory if the subject of the relative clause is lacking; for instance, this is the letter that drew our attention to the problem (Huddleston & Pullum 2002 : 1037 .
The two variants: an integrated relative clause introduced by ∅ or that. -The deduction proceeds in the extremely unnatural environment "dependent clause". The antecedent is not involved.
1. The assumptions of Natural Syntax: 1.1. >nat (∅, that) / introducing an integrated relative clause I.e., zero is more natural than that (introducing an integrated relative clause). -According to the criterion of least effort, item (b) in the list of axioms. A special case of 1.1: 1.1.1. >nat (∅ & that, only that) / introducing an integrated relative clause Scale 1.1.1 assumes the permitted expanded format >nat (A + B, B) and is automatically valid because the corresponding basic scale 1.1 has been substantiated. 1.2. >nat (−, +) / subject of integrated relative clause I.e., lack of a subject is more natural than the presence of a subject (in an integrated relative clause). -According to the criterion of least effort, item (b) in the list of axioms.
2. The rules of chiastic alignment: 2.1. value A tends to associate with value D, 2.2. value B tends to associate with value C.
The consequences:
If a language distinguishes, within integrated relative clauses, between those having a subject and those lacking it such that one option can be introduced by ∅ or that and the other option must be introduced by that, then it is clauses having a subject that tend to be introduced by ∅ or by that, and it is clauses lacking any subject that tend to be introduced by that. Q.E.D. (The reverse situation is not expected.)
4. Note. Grammars (e.g., Quirk et al. 1985 Quirk et al. : 1251 Huddleston and Pullum 2002: 1055) "explain" the special situation involving the subject with the tendency to ease the decoding process. This "explanation" is hardly the whole truth:
(1) A number of languages lack relatives altogether, and yet the decoding process is not impaired. (2) In informal English speech, the type with a lacking subject and simultaneously lacking relative flourishes, in some grammatical environments even systematically. (3) Most ambiguities (either in English or elsewhere) do not manifest any tendency to systematic disambiguation (stylistics apart). 10 (4) The problem assumes a similar form in related domains: (4.1) In English the +human antecedent favours who if it is a subject, and favours that/∅ it is a non-subject (Huddleston and Pullum 2002: 1054) ; given that the subject is the most natural clause element, we would expect it to prefer the combination with the more natural that/∅ rather than with the less natural who. (4.2) In (Germanic) Scandinavian languages, the relative is strengthened (with the particle som or an equivalent) only when it is the subject, and never outside the subject. -Item (4) suggests that a tendency is at work here transcending English; therefore an intra-English explanation cannot be sufficient. It is even astonishing that English grammars (almost unanimously) experiment with "explanations" precisely in this narrow field and not elsewhere (or nowhere, for that matter).
(4)
English. Relative clauses containing a relative wh phrase feature this phrase either in the subject role or in front of it. For instance: (subject role) this is the letter which drew our attention to the problem, (pre-subject) I accepted the advice which my neighbour gave me (Huddleston and Pullum 2002 : 1037 -1038 ).
The two variants: the subject and the "other" clause elements. -The deduction proceeds in the extremely unnatural environment "dependent clause".
1. The assumptions of Natural Syntax: 1.1. >nat (subject, "other" clause elements) / wh I.e., a wh subject is more natural than "other" wh clause elements. -The subject is the most natural clause element. In communication, the speaker is usually the subject. 11 According to the criterion of favourable for the speaker, item (a) in the list of axioms. 1.2. >nat (+, −) / movement of relative wh phrase beyond the subject I.e., the movement of a relative wh phrase to the left is more natural than its non-movement. -According to the process criterion, item (g) in the list of axioms.
The consequences:
If a language distinguishes, within wh phrases, between subjects and "other" clause elements such that one option moves to the left and the other option does not move to the left, then it is subjects that tend not to move to the left and it is "other" clause elements that tend to move to the left. Q.E.D. (The reverse situation is not expected.)
(5) English. Wh relatives can occur in a wh phrase -for instance, the people whose house we're renting__ -whereas non-wh relatives cannot; for instance, * the people that's house we're renting (Huddleston and Pullum 2002: 1039) .
The two variants: wh and non-wh relatives. -The deduction treats the internal structure of the relative phrase, but not only wh relatives. Chiastic alignment is thus not indicated.
1. The assumptions of Natural Syntax: 1.1. >nat (non-wh, wh) / relative I.e., a non-wh relative is more natural than a wh relative. -Non-wh relatives are a small class whereas wh relatives are a larger class. According to the criterion of small vs. large class, item (f) in the list of axioms. 1.2. >nat (-, +) / relative phrase I.e., the lack of a relative phrase is more natural than its presence. -According to the criterion of least effort, item (b) in the list of axioms. 3. The consequences: If a language distinguishes between simple and complex relative wh phrases such that one option involves a single co-indexed pair and the other option involves more than one co-indexed pair, then it is simple wh phrases that tend to involve a single co-indexed pair and it is complex wh phrases that tend to involve more than one co-indexed pair. Q.E.D. (The reverse situation is not expected.)
English. Relative clauses allow more kinds of complex wh phrases than do interrogative clauses (Huddleston and Pullum 2002: 1040) .
The two variants: complex interrogative and relative wh phrases. The two variants: wholesale and non-wholesale movement of complex wh phrases. -The deduction proceeds in the extremely unnatural environment "dependent clause".
1. The assumptions of Natural Syntax: 1.1. >nat (+, −) / wholesale movement of complex wh phrases I.e., wholesale movement of complex wh phrases is more natural than non-wholesale movement of complex wh phrases. -According to the process criterion, item (g) in the list of axioms. 3. The consequences: If a language distinguishes between wholesale and non-wholesale movement of complex wh phrases such that one option is restricted to formal language and the other option is not thus restricted, then it is wholesale movement of complex wh phrases that tends to be restricted to formal language and it is non-wholesale movement that tends not to be thus restricted. Q.E.D. (The reverse situation is not expected.) (10) English. Complex relative wh phrases that are subjects do not tolerate preposition stranding. For instance, a strange plan the purpose of which escapes me and a strange plan of which the purpose escapes me are acceptable, whereas a strange plan which the purpose of escapes me is not acceptable (Huddleston and Pullum 2002: 1041) .
The two variants: (within a complex wh phrase that is a subject) only the preposition in situ, more than the preposition in situ. -The deduction proceeds in the extremely unnatural environment "wh relative".
1. The assumptions of Natural Syntax: 1.1. >nat (only the preposition, the preposition + additional material) / in situ I.e., only the preposition in situ is more natural than the preposition + additional material in situ. -According to the criterion of least effort, item (b) in the list of axioms. "In situ" here equals lack of movement to the left; the more material remains in situ, the less natural it is. According to the process criterion, item (g) in the list of axioms. The two variants: (preposition stranding within the complex relative wh phrase) the subject and "other" clause elements. -The deduction proceeds in the extremely unnatural environment "wh relative".
1. The assumptions of Natural Syntax: 1.1. >nat (subject, "other" clause elements) I.e., the subject is more natural than "other" clause elements. -The subject is the most natural clause element. In communication, the speaker is usually the subject. According to the criterion of favourable for the speaker, item (a) in the list of axioms. 
If a language distinguishes between preposition stranding in the subject and preposition stranding in "other" clause elements such that one option is acceptable and the other option is not acceptable, then it is preposition stranding in the subject that tends not to be acceptable and it is preposition stranding in "other" clause elements that tends to be acceptable. The two variants: (bare preposition in situ within the complex relative wh phrase) partitive of and "other" prepositions. -The deduction proceeds in the extremely unnatural environment "wh relative".
1. The assumptions of Natural Syntax: 1.1. >nat (partitive of, "other" prepositions) I.e., partitive of is more natural than "other" prepositions. -According to the criterion of small vs. large class, item (f) in the list of axioms. (Huddleston and Pullum 2002 : 1043 -1044 ).
The two variants: relative whose and which as determiners. -The deduction proceeds in the extremely unnatural environment "dependent clause". (Huddleston and Pullum 2002: 1043) . This deduction treats frequency. Restriction to supplementary clauses is dealt with in deduction (17). Acceptability is the subject matter of deduction (18).
The two variants: (within the type to refute which) wholesale and non-wholesale movement of a wh phrase. -The deduction proceeds in the extremely unnatural environment "dependent clause".
1. The assumptions of Natural Syntax: 1.1. >nat (+, −) / wholesale movement of wh phrase I.e., wholesale movement of a wh phrase is more natural than non-wholesale movement of a wh phrase. -According to the process criterion, item (g) in the list of axioms. 1.2. >nat (+, −) / frequent I.e., what is more frequent is more natural than what is less frequent. -This is the frequency criterion itself, item (e) in the list of axioms.
If a language distinguishes (within the type to refute which) between wholesale and non-wholesale movement of wh phrases such that one option is frequent and the other option is infrequent, then it is wholesale movement that tends to be infrequent and it is non-wholesale movement that tends to be frequent. Q.E.D. (The reverse situation is not expected.) (17) English. Purpose and catenative non-finite relative clauses. Wholesale movement of a wh phrase is rare and restricted to supplementary clauses; for instance, a 'higher criticism' of the Bible, to refute which I felt the need of a better knowledge of Hebrew (Huddleston and Pullum 2002: 1043) . This deduction treats restriction to supplementary clauses. Frequency is dealt with in deduction (16). The acceptability is the subject matter of deduction (18).
1. The assumptions of Natural Syntax: 1.1. >nat (+, −) / wholesale movement of wh phrase I.e., wholesale movement of a wh phrase is more natural than non-wholesale movement of a wh phrase. -According to the process criterion, item (g) in the list of axioms. 
If a language distinguishes (within the type to refute which) between wholesale and non-wholesale movement of wh phrases such that one option obtains only in supplementary clauses and the other option obtains in both integrated and supplementary clauses, then it is wholesale movement that tends to obtain only in supplementary clauses, and it is non-wholesale movement that tends to obtain in both integrated and supplementary clauses. Q.E.D. (The reverse situation is not expected.) (18) English. Purpose and catenative non-finite relative clauses. Wholesale movement of a wh phrase is rare and restricted to supplementary clauses; for instance, a 'higher criticism' of the Bible, to refute which I felt the need of a better knowledge of Hebrew (Huddleston and Pullum 2002: 1043) . This deduction treats acceptability. Frequency is the subject matter of deduction (16).
Restriction to supplementary clauses is dealt with in deduction (17).
The two variants: (within wholesale movement of a wh phrase) purpose/catenative and "other" non-finite relative clauses. -To determine whether a clause is a purpose clause or a catenative clause, it is necessary to consider the respective matrix clause. Thus the deduction does not proceed in the extremely unnatural environment "dependent clause". 3. The consequences: If a language distinguishes, within wholesale movement of a wh phrase, between purpose/catenative and "other" non-finite relative clauses such that with one option wholesale movement is possible and with the other option wholesale movement is not possible, then it is purpose/catenative non-finite relative clauses with which wholesale movement of a wh phrase tends to be possible and it is with "other" non-finite relative clauses that wholesale movement of a wh phrase tends not to be possible. Q.E.D. (The reverse situation is not expected.)
4. Note. Purpose clauses and catenative clauses are semantically related (Huddleston and Pullum 2002: 1043) and in this sense the connection between them is understandable.
(19) English. Gerund-participials in non-finite relative clauses. Wholesale movement of a wh phrase is obligatory, rare, and restricted to supplementary clauses and to formal style; for instance, a rigorous examination, passing which confers on the student a virtual guarantee of a place at the university (Huddleston and Pullum 2002: 1043) . This deduction treats frequency. Restriction to supplementary clauses is dealt with in deduction (20). Restriction to formal usage is the subject matter of deduction (21).
The two variants: (within the type passing which displaying wholesale movement of the wh phrase) frequent and infrequent usage. -The deduction proceeds in the extremely unnatural environment "wh relative". (Huddleston and Pullum 2002: 1043) . This deduction deals with restriction to supplementary clauses. Deduction (19) treats frequency. Restriction to formal usage is the subject matter of deduction (21).
The two variants: (with the type passing which) integrated and supplementary clauses.
-The deduction proceeds in the extremely unnatural environment "dependent clause". (Huddleston and Pullum 2002: 1051) . This deduction deals with distribution in integrated and supplementary clauses. Restriction to formal language is treated in deduction (35).
The two variants: (with relative whence) 'logical source' and 'spatial source'. -The deduction proceeds in the extremely unnatural environment "dependent clause".
1. The assumptions of Natural Syntax: 1.1. >nat ('logical source', 'spatial source') / clause introduced by relative whence I.e., in clauses introduced by relative whence, 'logical source' is more natural than 'spatial source'. -'Spatial source' is easier for the hearer to perceive and decode, and therefore 'spatial source' must be mentioned in slot B of the scale. According to the criterion of favourable for the hearer, item (a) in the list of axioms. (Huddleston and Pullum 2002: 1051) . This deduction deals with restriction to formal language. Distribution in integrated and supplementary clauses is treated in deduction (34).
The two variants: relative whence and "other" wh relatives. -The deduction proceeds in the extremely unnatural environment "dependent clause".
I.e., informal language is more natural than formal language. -In many languages, communication is restricted to informal language. According to the typological criterion, item (i) in the list of axioms. 3. The consequences: If a language distinguishes, within the type in whom to confide, between formal and informal language such that one option is acceptable and the other option is not acceptable, then it is formal language that tends to be acceptable and it is informal language that tends not to be acceptable. Q.E.D. (The reverse situation is not expected.)
4. Note. Natural Syntax cannot predict that the type in whom to confide is limited to integral relative clauses.
Conclusion
The above illustration testifies that Natural Syntax is capable of predicting a significant amount of language situations, given a small number of presuppositions (i.e., the particular description of language data adopted, the choice of variants, the naturalness scales, the alignment rules) and a modest apparatus (namely, the deduction format). As mostly in morphology and unlike in generative syntax, the predictions are shallow in the sense that no prediction follows from any other prediction. The development of Natural Syntax is to be continued exploiting as variegated language material as possible.
